Abstract: Dramatic changes of fragment angular distributions over a large range of atomic numbers in the reactions induced by 14 N,
The reactlons Ag + 160 MeV N, ) Ag + 252 MeV Ne, ) and Ag + 288 MeV 40 Ar 3 -5 ) studied by our group have shown that, invariably, a broad distribution of products is observed, their atomic numbers ranging from one to the sum of the atomic numbers of target and projectile.
A large fraction of the cross section for these products is associated with "relaxed" kinetic energy distributions which center at energies close to the Coulomb barrier of the two complementary fragments in contact and whose width is more or less consistent with complete thermalization of the initial kinetic energy.
Insofar as their kinetic energy spectra are concerned, these components of the cross section could be easily interpreted as compound nucleus decay products, and therefore may be confused, on the one hand, with evaporation components in the case of light particle emission, or on the other hand, with fission products in the case of the emission of sizable fragments.
Indications that a different reaction mechanism other than the compound nucleus process is involved can be found in the charge out/ or mass distribution of the products as well as in their angular distributions.
The analysis of the charge or mass distribution could in principle establish whether the mass (charge) asymmetry degree of freedom is in fact equilibrated. It is easy to show that the expected equilibrium distribution should be approximately given by:
where the "ridge line" potential energy V(Z) is that of a saddle point constrained to the asymmetry defined by the atomic number Z of one In other words, the asymmetry mode appears to be the slowest mode, its evolution being so slpw that, for each value of the asymmetry, all the other modes have time to attain statistical equiiibrium. sec., it follows that the systems decay in a comparable time.
A further conclusion can be drawn from the observation that the kinetic energy spectra at all angles are essentially relaxed (thermalized).
This means that the dissipation of the initial kinetic energy into the thermal degrees of freedom occurs on a time scale shorter than the mean rotational period.
However, the most interesting conclusion to be drawn from the angular distributions arise from the variations in the forward peaking from one atomic number to the other. These variations appear to be directly associated with various stages of diffusion of the intermediate In general the diffusion hypothesis predicts that a 1/ sine angular distribution should be expected for fragments with atomic numbers far removed from the projectile. Therefore it follows that symmetry about 90° is not a sufficient condition for compound nucleus decay.
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